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Abstract  
Our study consists of the identification of the eLearning systems users’ requests. The main objective of our study is to determine 
an optimum between users’ requirements and available technical resources of the system. In order to apply the QFD method there 
was designed the dedicated software for information systems evaluation. This software identifies the accomplishment degree of 
the requirements by the quality characteristics by means of the computed global index of the method, called offset. This offset 
provides the optimum between requests and resources. The software also allows the simulation of the improvement of the 
accomplishment degree of users’ requests.   
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1. Introduction  
The present time importance of the eLearning systems is the result of the benefits they brought. Starting with the 
Internet development and its wide range use in all the fields of activity, more and more information was available. 
That’s the reason why there were built the first web sites containing lecture notes and offering online access to 
different academic resources. So began the era of eLearning systems. Their evolution was driven by the users’ needs 
and demanding, both lecturers and students, leading to the nowadays complex eLearning systems incorporating 
advanced information and multimedia technologies. In Romania, the National Council of Academic Evaluation and 
Accreditation of Higher Education Institutions established the standards concerning the use of eLearning platforms 
for distance education. These consist of: students support services, specific learning resources, professors support 
services, accessibility to eLearning services, and quality management of eLearning services.  
As a result of the analysis of the advantages and disadvantages of the eLearning systems we are able to notice 
that the best approach on the evaluation of an eLearning platform must be focused on the students’ needs and 
requirements. These generally are: accessibility, flexibility, convenience and safety provided by the system. 
Purpose of Study 
In our research we started from the above advantages and disadvantages of an eLearning system. Based on these 
there were identified the main input elements for our study. 
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Figure 1. Customer requirements – Disadvantages of the system – Quality characteristics 
 
To be sure that the balance is tilted towards the advantages, we choose to concentrate on minimizing the 
disadvantages mainly from the students’ perspective (Figure 1). We explored the main disadvantages in order to:  
 Identify the users’ requirements which accomplishment would lead to minimizing the disadvantages; 
 Establish the relationships between the quality characteristics for a proper use of the eLearning system. 
Figure 1 can be considered the basis for analyzing the relationships between the quality characteristics that might 
eliminate the disadvantages of the system taking into account the users’ requirements.  
Our study consists in the identification and the evaluation of the eLearning systems users’ requirements. There 
are established the correlations with the quality characteristics in order to achieve a proper use of the eLearning 
system. Because we deal with a highly dynamic field, as the users’ needs and requirements change rapidly, it is 
important to establish an optimum between the users’ requirements and the available technical resources of the 
system. Taking this into account, we will use as evaluation tool the QFD (Quality Function Deployment) method. 
2. Methods 
The method that we applied was QFD method customized for eLearning systems (Figure 2), because it contains 
both the users’ “voice”, identified by requests, and designers’ “voice”, identified by system technical characteristics. 
Customers 
requirements: 
CR01. Ensure a good 
accessibility of the 
system CR02. Well 
structured didactical 
support  
CR03. Control tests 
according to the 
didactical support CR04. 
Rigorous and efficient 
evaluation methods 
according to the 
particularities of each 
lecture           
CR05. Efficient and real-
time 
relationship/communicati
on between professor and 
student  
CR06. Activities 
schedule has logical 
structure and is achieved 
accordingly  
CR07. Link to the 
University Management 
System software 
eLearning systems 
disadvantages: 
1. Dropout rate of the 
students, having the 
following influence 
factors: 
1.1. presence – the tutor 
and the student must be 
present even in a virtual 
community 
1.2. equal rights – the 
tutor must moderate the 
activities so that all the 
participants have the 
opportunity to interfere 
1.3. small work groups – 
to ensure a good 
allocation of tasks 
1.4. teaching style and 
knowledge acquired – the 
lectures are suitable for 
online presentation and 
evaluation 
2. Require skills in 
computer use 
The application has an 
install kit and a users’ 
guide 
Quality characteristics: 
QC01. Pedagogical methods implemented 
in the system  
QC02. Users security 
QC03. Synchronous interactivity (both 
remote and in situ)  
QC04. Asynchronous interactivity   
QC05. Forum, chat, email  
QC06. Online accessibility  
QC07. Scale=200 (number of participants 
involved simultaneously in a learning 
activity)  
QC08. Ensure the quality of the technical 
characteristics for the didactical support  
QC09. Symmetry of the system (degree of 
focusing on each participant)  
QC10. Interactivity (response time)  
QC11. Tools of the system available for 
learning activities  
QC12. Level of cooperation and 
communication of one student with other 
students and professors  
QC13. Possibility to integrate information 
from different sources and to represent it in 
different modes  
QC14. Costs of each participant involved in 
a learning activity  
QC15. Time (possibility to browse content 
at own pace)  
QC16. Flexibility of the system for 
upgrading according to users suggestions 
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This makes it possible to highlight the links between the users’ requests and the technical characteristics in order to 
determine the optimal accomplishment degree, taking into account several preset constraints. 
 
         
 
 
Figure 2. QFD method with application steps 
 
The first step in applying the QFD method consists in objective definition and users’ requirements capture. The 
users’ requirements contain code, full description and classification for prioritization according to the Kano model.  
The next step in applying the QFD method is: the identification of the quality characteristics of the analyzed 
eLearning system, consisting of code, description, difficulty degree of achievement and improvement direction 
together with the actual achievement degree of each characteristic. “The roof” of the house of quality is represented 
by the symmetrical correlation matrix between the quality characteristics of the analyzed eLearning system. The last 
column contains the total number of correlations of each characteristic with all the other. This way, there can be 
identified the characteristics with the highest number of influences.  
 
 
 
Figure 3. Customer bench-marking 
 
The phase of comparative analysis can be done by means of two bench-markings, one technical and one 
customer. In Figure 3 is presented the customer benchmarking. There was considered as compare term the Moodle 
platform, because previous to the implementation of CourseMill platform at the University of Petrosani there was 
achieved an internal test of the Moodle platform. 
1 = Objective 
2 = Customer Requirements (CR) 
3 = Kano classification of CRs 
4 = Quality characteristics (QC) 
5 = Technical correlations matrix between QCs 
6 = Relationship matrix between CRs and QCs 
7 = Technical benchmarking 
8 = Customer benchmarking 
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3. Findings and Results 
The QFD method application software was developed in Visual Basic .NET and for the database part was used 
SQL. All the data necessary for the method are saved in the relational tables described below. 
So, there are five tables that form up the database. One table is for Requirements that have the fields: ID (primary 
key), Code, Requirement, ID_Type (foreign key), Compare1, Compare2 and Compare_version. The second table is 
for Characteristics and has the fields: ID (primary key), Code, Characteristic, Difficulty, Variation, Compare1, 
Compare2 and Compare_version. From these two tables the Compare fields are for the benchmarking. The table 
Type contains the fields: ID (primary key), Type and c (codification).  
The table Relations consists of the fields: ID (primary key), ID_requirement (foreign key), ID_characteristic 
(foreign key) and Relation (between requirement and characteristic). The final table, Correlations, consists of the 
fields: ID (primary key), ID_Characteristic1 (foreign key), ID_Characteristic2 (foreign key) and correlation 
(between the two characteristics). 
The QFD method application software identifies the accomplishment degree of the requirements by the quality 
characteristics by means of the computed global index of the method, called offset. This offset provides the optimum 
between requests and resources.  
The software also allows the simulation of the improvement of the accomplishment degree of the users’ requests. 
Figure 5 shows the evaluation results for the eLearning system by means of the offset computing. This offset 
represents the level of the users’ requirements accomplishment.  
The computed offset without considering the correlations between the quality characteristics is 52.2%.  
Taking into account the correlations there is obtained an offset of 52.65% (Figure 4.a). The increase of the offset 
value is due to the influence that the quality characteristics have on each other.  
From the correlation matrix there were chosen the quality characteristics having the highest number of 
correlations. These are QC11 (Tools of the system available for learning activities) with 21 correlations and QC03 
(Synchronous interactivity (both remote and in situ)) with 20 correlations.  
 
a) 
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b) 
 
Figure 4. System evaluation results: a) with correlations; b) with QC11 achievement degree increased 
 
There was simulated the effects on the global offset of the raising of the achievement rate of each of these two 
quality characteristics by 20%. It was obtained an offset of 55.99% for the QC11 case (Figure 4.b) and an offset of 
53.91% for the QC03 case. The different values of the resulted offset from these two simulations are related to the 
different number of correlations of the two quality characteristics. 
 
4. Conclusions and Recommendations 
The method was applied within the University of Petrosani to the students that use the CourseMill eLearning 
system. There were traced the phases of the method, starting with the identification and evaluation of the users’ 
requirements based on the technique of the questionnaires. Then, there were determined the links between the users’ 
requirements and the technical characteristics of the system. There was also determined the current accomplishment 
degree, and by simulation there were identified the requirements that need a better accomplishment in order to 
obtain an overall optimal accomplishment degree for the most efficient use of the eLearning system. 
The possibility to simulate the effect of the accomplishment degrees of the quality characteristics upon the offset 
represent a very useful instrument that can be applied in order to eliminate as much as possible of the disadvantages 
presented previously. In order to improve the developed instrument it would be appreciated and interesting the 
cooperation with other universities using different eLearning platforms, both to achieve the evaluation of these 
systems and to make bench markings with each other. 
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